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AMENDMENTS TO THE CLAIMS 

This listing of claims replaces all previous versions and listings of claims in this 
application. 

Claim Listing: 

1. (Currently amended) An electro-optical switch, comprising: 

a non-piezoelectric photonic crystal having first and second waveguides provided - each 
arranged in a plane therein and each having a respective input portion and a respective output 
portion, the respective input portions being unconnected to each other , wherein the first 
waveguide is adjacent to the second waveguide along a coupling length in the plane, and a 
change in conductance in .the. plane along the coupling length resulting from an electro-optic 
effect in the coupling length provides electro-optical switching between the first and second 
waveguides. 

2. (Original) An electro-optical switch as recited in claim 1 , wherein said photonic 
crystal comprises a periodic array of silicon pillars arranged in a square lattice. 

3 . (Original) An electro-optical switch as recited in claim 1 , wherein said photonic 
crystal comprises a periodic array of air holes arranged in a hexagonal lattice. 

4. (Original) An electro-optical switch as recited in claim 1, wherein the 
propagation constants of the first and second waveguides are equivalent. 

5. (Original) An electro-optical switch as recited in claim 4, wherein the first and 
second waveguides electro-optically couple to each other at all optical wavelengths. 

6. (Original) An electro-optical switch as recited in claim 1, wherein the first and 
second waveguides are identical. 

7. (Original) An electro-optical switch as recited in claim 6, wherein the first and 
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second waveguides electro-optically couple to each other at all optical wavelengths. 

8. (Currently amended) A photonic bandgap integrated circuit, comprising: 
a non-piezoelectric photonic crystal; and 

an electro-optical switch formed by providing first and second waveguides in said 
photonic crystal adjacent each other along in a plane containing a coupling length, wherein a 
change in conductance in the plane along the coupling length resulting from an electro-optic 
effect in the coupling length provides electro-optical switching between the first and second 
waveguides^ 

v f i* - ^ : n: " -' v'Si'l v s\ iH'iO - o i> h bd\ o i :o\j>, v*i\ ■npai p< tmu uv\ j 

respective output portion, the respective input portions being unconnected to each other . 

9. (Original) A photonic bandgap integrated circuit as recited in claim 8, wherein 
said photonic crystal comprises a periodic array of silicon pillars arranged in a square lattice. 

10. (Original) A photonic bandgap integrated circuit as recited in claim 8, wherein 
said photonic crystal comprises a periodic array of air holes arranged in a hexagonal lattice. 

11. (Original) A photonic bandgap integrated circuit as recited in claim 8, wherein 
the propagation constants of the first and second waveguides are equivalent. 

12. (Original) A photonic bandgap integrated circuit as recited in claim 11, wherein 
the first and second waveguides electro-optically couple to each other at all optical wavelengths. 

13. (Original) A photonic bandgap integrated circuit as recited in claim 8, wherein 
the first and second waveguides are identical. 

14. (Original) A photonic bandgap integrated circuit as recited in claim 13, wherein 
the first and second waveguides electro-optically couple to each other at all optical wavelengths. 

15. (Currently amended) A coupled photonic crystal waveguided system, 
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comprising: 

first and second photonic bandgap waveguides provided adjacent to each other along in a 
plane containing a non-piezoelectric coupling length, wherein a change in conductance in the 
plane along the coupling length resulting from an electro-optic effect in the coupling length 
provides electro-optical switching between said first and second photonic bandgap waveguides, 

' -- t "tnd second waveguides each have a respective input portion and a 
respective output portion, the respective input portions being unconnected to each other . 

16. (Original) A coupled photonic crystal waveguided system as recited in claim 15, 
wherein the photonic crystal comprises a periodic array of silicon pillars arranged in a square 
lattice. 

17. (Original) A coupled photonic crystal waveguided system as recited in claim 15, 
wherein the photonic crystal comprises a periodic array of air holes arranged in a hexagonal 
lattice. 

18. (Original) A coupled photonic crystal waveguided system as recited in claim 15, 
wherein the propagation constants of said first and second photonic bandgap waveguides are 
equivalent. 

19. (Original) A coupled photonic crystal waveguided system as recited in claim 18, 
wherein said first and second photonic bandgap waveguides electro-optically couple to each 
other at all optical wavelengths. 

20. (Original) A coupled photonic crystal waveguided system as recited in claim 15, 
wherein said first and second photonic bandgap waveguides are identical. 

21. (Original) A coupled photonic crystal waveguided system as recited in claim 20, 
wherein said first and second photonic bandgap waveguides electro-optically couple to each 
other at all optical wavelengths. 
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22. (Currently amended) A method for providing an electro-optical switch, 
comprising: 

providing a non-piezoelectric photonic crystal; 

providing first and second waveguides in the photonic crystal adjacent to each other in a 
plane along a coupling length; and 

changing a conductance in the .plane along the coupling length to provide electro-optical 
switching between the first and second waveguides, 

wherein said changing a conductance is accomplished by an electro-optic effect within 
the coupling length , wherein the first and second waveguides each have a respective input 
poriion.ind iVxjV^m..-ou!:\i! ps>rn\.n, ;iv rc-wn inpni i^si^is Ivhi;; ;m^i^\;-Ai re each 
other . 

23. (Original) A method for providing an electro-optical switch as recited in claim 
22, wherein the photonic crystal comprises a periodic array of silicon pillars arranged in a square 
lattice. 

24. (Original) A method for providing an electro-optical switch as recited in claim 
22, wherein the photonic crystal comprises a periodic array of air holes arranged in a hexagonal 
lattice. 

25. (Original) A method for providing an electro-optical switch as recited in claim 
22, wherein the propagation constants of the first and second waveguides are equivalent. 

26. (Original) A method for providing an electro-optical switch as recited in claim 
25, wherein the first and second waveguides electro-optically couple to each other at all optical 
wavelengths. 

27. (Original) A method for providing an electro-optical switch as recited in claim 
22, wherein the first and second waveguides are identical. 
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28. (Original) A method for providing an electro-optical switch as recited in claim 
27, wherein the first and second waveguides electro-optically couple to each other at all optical 
wavelengths. 

29. (Currently amended) The electro-optical switch of claim 1, wherein the change in 
conductance along the coupling length is induced by electrical carrier injection provided by a 
forward -hi.; -.J V N j unciion. 

30. (Currently amended) The electro optical switch of claim 1 , An d oct ro-op. t ica 1 
switch, comprising: 

i u s r Mill y ik . on J v 1 . s "> . I 

arranged in a plane therein, wherein the first waveguide is adjacent to the second waveguide 
along a c oupling length in the plane, and a change in conductance in the plane along the coupling 

ling ! torn an electro-optic effect in the coupling length provides clcctro-op l!c:ii 
svs it ching between the first and second waveguide, 

wherein the change in conductance along the coupling length is optically induced by 
electron-hole pair generation. 

31. (Previously presented) The electro-optical switch of claim 1, further comprising 
electrical or optical means for modulating a coupling coefficient between the first and second 
waveguides. 

32. (Currently amended) The photonic bandgap integrated circuit of claim 8, wherein 
the change in conductance along the coupling length is induced by electrical carrier injection 
p!\-\hk\! !•) .; uar.j~M.;-,..d \>\ i:n\--\\.--i). 

33. (Currently amended) The photonic bandgap integra - ted - e i Fei - i i t - e - f - e - kHH^ - g ^A 
photonic bandgap integrated circuit, comprising: 

a non-piezoelectric photonic crystal; and 

an electro-op; ica] itc h formed by providing first and second waveguides in said 
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photonic crystal adjacent each other along in a plane containing a coupling length, wherein a 

I iP , ! ! I ' V > J ,1 OSli ! , 

! :^-. x : . in the coupling length provides electro-optical switching between the first and second 
cgu ides , 

wherein the change in conductance along the coupling length is optically induced by 
electron-hole pair generation. 

34. (Previously presented) The photonic bandgap integrated circuit of claim 8, 
further comprising electrical or optical means for modulating a coupling coefficient between the 
first and second waveguides. 

35. (Currently amended) The coupled photonic crystal waveguided system of claim 
15, wherein the change in conductance along the coupling length is induced by electrical carrier 
injection provided by a forward-biased FN junction . 

36. (Currently amended) The coupled photonic crystal wavegu i ded s yste m o f cl a i m 
i S A coupled photonic crystal waveguided system, comprising: 

first and seco nd photonic bandgap waveguides provided adjacen t to each other along in a 
plane containing a non-piezoelectric coupling length, wherein a change in conductance in the 

p^'iV VViV Hv ,<Vp'iPJ ! 'iVi! VMPiPiJ 'HfP: IP lo- 'in Opt!, Q , i V Ml 0^ >P p I Vp VP jt h 

provides electro- op ncd -wivh hs g between said first and second p hotonic ba ndga p waveguides , 

wherein the change in conductance along the coupling length is induced optically by 
electron-hole pair generation. 

37. (Previously presented) The coupled photonic crystal waveguided system of claim 
15, further comprising an electrical or optical means for modulating a coupling coefficient along 
the coupling length. 

38. (Currently amended) The method for providing an electro-optical switch of claim 
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22, wherein said changing the conductance along the coupling length comprises injecting 
electrical carriers provided by a forward-biased PN junction. 

39. (Currently amended) The method for providing an electro-optical swifefa - ef - cla - im 
2 2 A method for providing an electro-optical switch, comprising: 

providing a non-piez oelectric photonic crystal; 

providing first and second waveguides in the photonic cv\ «iJu<< ■ * i ■ ■ ... - oh other in a 
plane along a coupling length: and 

dicing*!^ >i in !>e i Mi iht r h <> j I i ^ i t'o-optical 

switching between the first and second waveguides, 

wherein said changing a conductance is accomplished by an electro-optic effect within 
' 1 1 length , 

wherein said changing the conductance along the coupling length comprises optically 
inducing electron-hole pair generation. 

40. (Previously presented) The method for providing an electro-optical switch of 
claim 22, wherein said changing the conductance along the coupling length comprises 
modulating a coupling coefficient between the first and second waveguides. 

4 1 . (Previously presented) The method for providing an electro-optical switch of 
claim 22, wherein said changing the conductance along the coupling length comprises changing 
an optical absorption coefficient along the coupling length. 
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